The initial rise method was used to determine the trap depth at T clean . The rising part of TL intensity (I(T)) can be approximated using [1] [2] [3] [4] [5] [6] (1) ( ) exp E I T C kT
where C is a constant. Compared to YPO 4 :0.005Yb 3+ ,0.005Tb 3+ (Fig. 8c) , it is also noticed in Fig. S4i -j that the glow peak IIIa from the Tb 3+ hole tapping center shifts about 45 K (0.33 eV) towards higher temperature in the Y 1-x Lu x PO 4 :0.005Yb 3+ ,0.005Tb 3+ solid solutions with increasing x leading to the decreasing of the VRBE at the valence band top and the increased hole trap depth of Tb 3+ . This observation is similar to that of glow peaks IIIa and IIIb shifting in Y 1-x Lu x PO 4 : 0.005Eu 3+ ,0.005Tb 3+ (Fig. 10) and Y 1-x Lu x PO 4 :0.005Eu 3+ ,0.005Pr 3+ solid solutions (Fig. S7) .
Note that the glow at around 1200-1700 nm appears in Fig. Si-l 
